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ABSTRACT 



Using 17, 211 words drawn from the word list compiled for 



the Stanford Spelling Study (1963) and drawing upon the "American Heritage 
Dictionary of the American Language" as the pronunciation reference, a 
researcher approached the language as if little was known about its 
letter- sound relationships and examined by computer the letter- sound 
correspondence for all single and paired combinations- -a , b, c...aa, ab, 
ac . . . . He also examined many three, four, and five-letter clusters and 
phonograms; if a word contained multiple occurrences of a letter or letter 
combination, he studied the first occurrence only. All juxtaposed single 
vowel and consonant combinations that looked like a pair or digraph were 
counted with the vowel pair or consonant digraph. As he proceeded, he began 
to find "stand-alone" phonic units and placed these in tables of "phonic 
cells." Within each phonic cell, he included a ratio of words conforming to 
the sound(s) to the total number of words identified for that cell. 
Eventually, all but a handful of the letters and letter clusters fit into a 
cell. Findings are shown in 3 vowel tables (Tables 1-3) and in 3 consonant 
tables (Tables 4-6) . In summary, the predictable "cells" for the three vowel 
tables show a collective predictability of 93%, while the consonant tables 
exceed 99% in letter-sound predictability. This understanding of letter-sound 
relationships can be applied to students who struggle with decoding; this 
simple approach to successfully teaching reading fluency can be used with 
struggling readers from primary-age students to illiterate adults. (NKA) 
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LETTER-SOUND RELATIONSHIPS OF PHONIC CELLS 



Dr. Louis Gates 



I struggled with a feeling of failure when “Barry”, one of my eighth grade students in my rookie 
year of teaching, completed the year as I received him — an illiterate. Print was seemingly as 
foreign to him as hieroglyphics are to all but ancient scholars. Without the ability to decode, he 
could not use his bright, conceptual mind to interact with print. By June, the intervention attempts 
that Barry and I tried seemed to only blacken his cloud of illiteracy. 

Discouraged, I eased my guilt by attending graduate school in hopes that reading books and articles 
about decoding and spending time with a community of reading scholars would give me the 
insights to breaking the code that I sought. Among many reports that I read, Burmeister (1968) 
discovered the following: 

• Every single vowel means a syllable (accept final consonant-/-e, exclude other final e [939/942 
words or 99.7% efficient]). 

• A single vowel in an open syllable has a long sound (omit final syllable of a word ending in 
consonant + y [68/2 1 7 words or only 3 1 % efficient]). 

• A single vowel in a closed syllable has a short or a schwa sound (consider final consonant-/-e to 
be final consonant e-l, and, therefore, a closed syllable [641/660 words or 98% efficient]). 

• Every vowel combination means a syllable (454/536 words or 84.5% efficient). 

While many authors supported the unsubstantiated idea of teaching the open/closed syllable 
concepts — that usually a single vowel ending a syllable has a long sound, otherwise it usually has a 
short or the schwa sound — Burmeister’ s research implied that the open/closed syllable concept was 
of limited usefulness for determining the sounds of single vowels. Her research also hinted at the 
possibility that the sounds of open and closed single vowel letters might be more similar than 
different. Her article further suggested that vowel pairs usually cling together within syllables. All 
of this in mind, a major step remained: to locate reliable research that showed consistent letter- 
sound relationships of vowels and consonants — the very building blocks of syllables. I poured over 
letter-sound relationship studies for reliable clues. Incredulously, I discovered that fundamental 
letter-sound research was spotty and inconclusive. 

LETTER-SOUND CELLS 

Using 17, 21 1 words drawn from the word list compiled for the Stanford Spelling Study (1963), 
and drawing upon the American Heritage Dictionary of the American Language as the 
pronunciation reference, I approached the language as if little was known about its letter-sound 



relationships. With a computer, I examined the letter-sound correspondence for all single and 
paired combinations--^ b, c... aa, ab, ac... I also examined many three, four and five-letter clusters 
and phonograms (i night , action). If, however, a word contained multiple occurrences of a letter or 
letter combination, I studied the first occurrence only. For example, only the first m in mom and the 
first ch in church were studied. Also, all juxtaposed single vowel and consonant combinations that 
looked like a pair or digraph were counted with the vowel pair or consonant digraph. While this 
lowered the letter-sound correspondence for these units slightly, it gave a truer picture of how the 
emergent reader would approach text. As I proceeded, I began to find “stand-alone” phonic units 
and placed these in tables of “phonic cells”. Within each phonic cell, I included a ratio of words 
conforming to the sound(s) to the total number of words identified for that cell. Eventually, all but 
a handful of the letters and letter clusters fit into a cell in one of the following tables of vowels or 
consonants: 

VOWEL TABLES (excepting r-controlled vowels): 

• Table 1 : Single Vowels. (except i replacing y, e.g., happiness; also except the V in inflected in - 
VCe words, i.e., baking); 

• Table 2: Vowel Pairs (i.e., boot, feet; the study was also limited to vowel pairs occurring at least 
50 times in the word list); and 

• Table 3: -Vowel-Consonant-e word endings, -VCe ( i.e., came , b one). 

CONSONANT TABLES: 

• Table 4: Single Consonants (bed, zoom)-, 

• Table 5: Consonant Digraphs and Trigraphs (church, witch)-, and 

• Table 6: Consonant Phonograms (precious, vision, action, and ambitious). 

SUMMARY OF THE RESEARCH 

Tables 1 through 6 show my findings. With the major exceptions of the r-controlled vowels and 
the unpredictable o, the letter-sound relationships of the single vowel cells (Table 1) are highly 
consistent — that is they show significant phoneme-grapheme phonic fitness. Of the 14 cells, 2 are 
unpredictable; the other 12 are 93% predictable (19663/21 131 units). This data also reinforced the 
idea of the limited usefulness of the open/closed syllable concept. Furthermore, the few open 
syllables found in phonograms are easily decoded (e.g., inform ation) as is the open u easily 
identified in w-consonant-vowel combinations (super or duty). This is noteworthy because it means 
that the single vowels in open and closed syllables are more alike than they are different. From a 
practical standpoint, this finding means that one can often “slur” the consonant letters between 
syllables with little attention to the syllable breaks themselves — a task that simplifies the decoding 
process. 

The 16 vowel pairs are likewise relatively simple to understand (Table 2). Of the 25 cells, 5 are 
irregular; the other 20 are 94% predictable (3255/3459 units). As an aside, these cells reinforce the 
folly of teaching the oft-quoted generalization, “When two vowels go a-walking, the first one does 
the talking!” 



Examination of the third major set of vowel situations, the final single vowel-consonant-e, -VCe 
(Table 3), shows few surprises to a mature reader. Of the 15 cells, 3 are unpredictable; the other 12 
are 94% predictable (1916/2030 units). The data shows that the first vowel is long and the final e is 
silent in the first column only. However, the mature reader knows, almost intuitively, about the 
variance that is shown in the phonograms found in Columns B through F. These include the “a” 
(menace, ca mage, and separate), (malice, abrasive, supportive, -i/e [irregular]), and -ine 
[irregular]) and the “o” phonogram cells (Ion esome, -ove [irregular]). Of interest, by shifting the 
focus from umbrella generalizations to the individual rows of cells, sensible patterns emerge for 
single vowel, adjacent vowel and -VCe units. 

The data found in the three consonant tables (Tables 4, 5, and 6) are straightforward and simple to 
understand. Of the 28 single consonant cells, only g followed by e or i is less than 90% 
predictable; aside from gh, the consonant di/trigraph cells are at least 92% predictable; and, the four 
consonant phonograms range from 98 to 100% predictability. Interestingly, the trigraph ght (night) 
is highly predictable and it occurs more frequently than its gh digraph companion, which is the only 
unpredictable cell in the three consonant tables. Also noteworthy, is that one major sound is heard 
for wh when the roots and inflections of who and whole are placed in a separate cell. Finally, the 
four consonant phonograms (precious, action, pens ion/vis ion, and ambitious) are known to mature 
readers and are relatively simple to teach to emerging readers in the upper primary grades. 

In summary, the predictable “cells” for the three vowel tables show an amazing collective 
predictability of 93% (24834/26620 cells) while the consonant tables exceed an astonishing 99% 
letter-sound predictability (601 14/60745 cells). Although some letter or letter combinations remain 
unpredictable, most of the cells are clearly phonetically fit. Also, it is notable that only through the 
study of the interaction of the vowels, consonants, phonograms and morphemes was it possible to 
discover the interesting array and phonic consistency of the cells. 

APPLICATION 

Armed with the understanding of the letter-sound relationships, I apply this to help students who 
struggle with decoding. Typically, I begin working with students, like Barry, who have some sense 
of the letter-sound relationships, but who continue to struggle after two or more years of good 
classroom instruction. An efficient approach is to test students’ knowledge of the phonic cells to 
find their learning gaps, then have them practice until they can fluently read sample word lists 
containing the troublesome cells. I usually begin teaching problem vowel units because they tend 
to be the most difficult for students. Students practice the lists until they can fluently read sample 
word lists containing the challenging cells. The ideal list presents students with rhyming (or, as 
appropriate, alliterative) clusters of one syllable sample words that exclude consonant blends: bat, 
cat, fat; bay, day, pay; bake, lake, cake. This “perfect” set of words is, of course, impossible to 
develop for some sample word lists, such as lists for the consonant phonograms. Nevertheless, 
reducing the “letter clutter” for either the vowel or consonant sample word lists helps students focus 
on the troublesome phonic cells. As their learning gaps are filled, I introduce students to simple 
two syllable words (kitty, muddy) and progress to more complex polysyllable words (reluctance, 
inattentive). In short, I now intentionally clutter the learning. 
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From the beginning, I monitor students’ fluency as they read from trade books that are selected 
according to each student’s instructional reading level. This important strategy helps students apply 
the knowledge learned in the cells, learn nonphonetic units, and promotes fluency. Generally, as 
students learn to blend the cells into the polysyllabic words and apply this to trade books, they 
make rapid progress in their fluency and automaticity of unit recognition. 

I have been able to use this very simple approach to successfully teach reading fluency to struggling 
readers from primary-age students to illiterate adults. Although I will always regret that I did not 
help Barry break his illiteracy barrier, I know that I can now help students like Barry break the 
code. To this end, I am grateful. 
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